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The Y-82133 ordinary chondrite is peculiar
in the occurrence of clearly separatdwndrule-
like objects(HKO) that typically consist of ka-
macite, hercynite, corundum, chrome spinelid,
and phosphates. The phosphates include a new
mineral, whichcan be described by the formula
NagK(Mg,Fe,Mn)7(PQ4)6 and seems to be a
variety of fillowite. The richness of the HKO-
forming melt in alkalis and phosphorus prede-
termineits lower viscosity and solidus tempera-
ture than those of the silicate chondrule melt.

The Yamato-82133 ordinary chondrite (H3)
is specific in widespread peculiar aggregates:
they containregular intergrowths ohercynite
and kamacite,sometimes in assemblage with
corundum|[5, 6]. Al-bearing phaseghercynite
and corundumpre apparently restricted to cer-
tain textural sites. The hercynite-kamacite objects
(HKO) arethe most widespread in the chondrite
matrix but also occur adroplets in the silicate
chondrules. Hercynite-kamacite aggregates occur
in the chondrite matrix interstitially between
silicate chondrules. Sometimd4iKO form vein-
lets, which intrude chondrules ancut them, or
develop as rounded chondrule-likggregates,
which are clearly separateitom the more oxi-
dized metallicmatrix. Thegeneraltextural posi-
tion of HKO and analysis atfhe textural phase
relationships in HKO and variations of their min-
eral composition provide convincing evidence for
the magmatic genesis of these objd@iks The
composition of the HKO-forming meltan be
inferred from the mineralogy of the aggregates:
the occurrence of chrome spinels is suggestive of
the elevated Cr content of the melt, ubiquitous
phosphates point to its richness in P, and the
occurrence oNa-K phosphatewhich isatypical
of the matrix assemblages, suggestspilesence
of alkalis.

Moscow 119899, Russia

Phosphates ampecific and ubiquitous min-
erals of HKO. Thehree phosphates detected in
HKO are whitlockite, Cl-apatite, and Na-K
phosphate; the minerals differ in their chemistry
and textures. Thavhitlockite andCl-apatite oc-
cur asrounded graingup to 15um) inboth the
matrix and intrachondruléiKO. In the latter,
these mineralare restricted tdhe contactwith
the chondrule material. Sometimethey are
zoned, with the cores consisting of whitlockite
and the rims composed @fl-apatite. The Na-K
phosphate wadetected only in thenatrix HKO,
in which it forms roundegdrains up to 10 um in
diameter. The occurrence of tiny grains of Na-K
phosphate in kamacite in ordinary chondrites H3
Dhajala and H4 ForesVale was earlier de-
scribed by Perron et. al [4fyho demonstrated
that the phosphate does not correspond to any
known mineral. Inour case Na-K phosphate is
much higher ifNa. The averaged chemical com-
position of this mineral (N2O - 11.2; KO - 5.2;
CaO - 0.1;MgO - 30.0; FeO 4.7; MnO - 0.6;
P20O5 - 48.1; Si® - 0.1) and itsidealized for-
mula Na&aK(Mg,Fe,Mn)y (POg)g suggests its
relation to suchrare phosphates adillowite
NagCa(Mn,Fey(PO4p [1], johnsomervilleite
NagCaMgs(Fe,Mny (PO»)g [2], and chladniite
NapCaMgr(PO»)e [3] - all of them havingcell
parameters andymmetry groups affiliating to
the space group of fillowite. Chladniiteas de-
tected [3], as a predominant phase, in the Carlton
iron meteorite (IlICD) at the contactbetween
silicate-bearing inclusions anwickel iron with
schreibersite and accompanying olivine, pyrox-
ene, plagioclase, ardl-apatite. The diversity of
minerals in the fillowite structural group
(fillowite, johnsomervilleite, and chladniite) is
determined by the isomorphism of elements in
different structuralsites: chladniite is anagne-
sian analog of fillowite, angbhnsomervilleite is
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their ferrous-magnesian analog. McGaiyal [3]
describe fillowite, johnsomervilleite, and chladni-
ite by the same formula I8€aX7(PO4)6, where

X is Mg2*, F* and Mrf*. The replacement
of blvalent C§+ by the sum of monovalent Na
and K results in a phosphate phase with a for-
mula analogous tthat ofthe Na-K phosphate in
HKO. Corceivably, the mineral is &la-K Ca-
free analog of fillowite. Unfortunately, the small
size ofiits grainsdoes not allowfor its X-ray
diffraction analysis.

The occurrence of the alkali phosphate in
the HKO argues fotthe richness of these objects
in alkalis and phosphorusyhich decreased the
crystallization temperature of the HK@rming
melt. It seems to bthis property thapredeter-
mined the textural relationshipsbetween the
HKO and silicate chondrules: HKO-forming
melts intruded the already crystallir@ivine-
pyroxene chondrules alonfyactures, with the
crystallization of the melts being essentially con-
trolled by the morphology of these fractures.
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